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I n t r o d u c t i o n

The A p ril 20, 2010, exp los ion  and co llapse  o f th e  BP D e e p w a te r H orizon  o il p la tfo rm  in th e  G u lf o f 

M exico  re su lte d  in th e  re lease o f m illio n s  o f ba rre ls  o f o il in to  G u lf w a te rs . The response to  th is  d isaste r 

invo lved  th e  e ffo rts  o f te n s  o f th o u sa n d s  o f  w o rk e rs  in a v a rie ty  o f capacities across Louisiana, 

M ississipp i, A labam a, F lorida, Texas, and in th e  G u lf o f M ex ico  itse lf. The d ive rse  w o rk  inc lu d e d  o il and 

ta r  ball re m o va l fro m  beaches, o il sk im m in g  and b o o m in g  nea r shores, b u rn in g  o f surface  o il nea r th e  

source  o f th e  o il re lease, su rface  a p p lica tio n  o f d isp e rsa n t by vessels and a irc ra ft, and c o n ta in m e n t and 

re co ve ry  w o rk  on vessels a t th e  re lease s ite . The n a tu re  o f th e se  a c tiv itie s  raised concerns a b o u t 

p o te n tia l o ccu p a tio n a l exposures to  chem ica l and physical hazards and m e n ta l stressors. The D e e p w a te r 

H orizon  o il re lease w as an u n p re ce d e n te d  e v e n t in th e  U n ite d  S tates in m any respects, re q u irin g  

response w o rk  across a vast area o f m u ltip le  ju r is d ic tio n s . The ty p e , lo ca tio n , and q u a n titie s  o f o il 

re leased; th e  typ e s  and q u a n titie s  o f  d isp e rsa n t used; and c lim a tic  and geog raph ica l co n d itio n s  

d if fe re n tia te  th is  re lease fro m  past o il spills.

On M ay 28, 2010, th e  N a tiona l In s titu te  fo r  O ccupa tiona l S afety and H ea lth  (NIOSH) rece ived  a re q u e s t 

fo r  a h ea lth  hazard e va lu a tio n  (HHE) fro m  BP m a n a g e m e n t co n ce rn in g  h ea lth  e ffe c ts  expe rienced  by 

responders  to  th e  o il re lease. The re q u e s t w as p ro m p te d  by th e  M ay 26, 2010, h o s p ita liza tio n  o f  seven 

fis h e rm e n  w h o  w e re  w o rk in g  in BP's Vessels o f O p p o r tu n ity  (VoO) p rog ram  in th e  G u lf o f M exico . The 

fis h e rm e n  had been h o sp ita lized  fo r  sym p to m s  th a t w e re  in it ia lly  be lieved  to  be re la te d  to  exposures 

expe rienced  d u rin g  th e ir  response a c tiv itie s , p a rtic u la rly  b o o m in g  and sk im m in g  o il.

In response to  th is  request, w e  began an in ve s tig a tio n  on June 2, 2010, w ith  an o p e n in g  m e e tin g  he ld  a t 

th e  BP O p e ra tio n s  C en te r in H oum a, Louisiana. In a tte n d a n ce  w e re  re p re se n ta tive s  fro m  NIOSH, BP, th e  

C en te r fo r  T ox ico logy  and E n v iro n m e n ta l H ea lth  (CTEH), O 'B rie n 's  Response M a n a g e m e n t, th e  U.S.

Coast G uard (USCG), and th e  O ccupa tiona l S afety and H ea lth  A d m in is tra tio n  (OSHA). O b jec tives  o f th is  

op e n in g  m e e tin g  w e re  to  discuss th e  in itia l in ve s tig a tio n s  co n d u c te d  by CTEH and OSHA in to  th e  events 

su rro u n d in g  th e  h o sp ita liza tio n  o f th e  fis h e rm e n  and to  plan th e  NIOSH in ve s tig a tio n . These plans 

inc luded  in te rv ie w s , h e a lth  sym p to m  surveys, and o n -s ite  in d u s tria l hyg iene  assessm ents o f response 

w o rk  a c tiv it ie s  s im ila r to  th o s e  p e rfo rm e d  by th e  fish e rm e n .

As th e  p lans w e re  d e ve lop ing , BP re q u e s te d  th a t  w e  expand th e  scope o f th e  HHE to  in c lu d e  all m a jo r 

o ffs h o re  response a c tiv itie s . In a d d it io n  to  o il b o o m in g  and sk im m in g  co n d u c te d  by w o rk e rs  on  VoO 

vessels, th e se  a c tiv it ie s  inc lu d e d  aeria l and vessel-based d isp e rsa n t releases, in -s itu  su rface  o il bu rn in g , 

c o n ta in m e n t and re co ve ry  w o rk  a t th e  o il source , and o th e r  re la te d  o ffs h o re  o il rem ova l a c tiv itie s . In th e  

w eeks th a t fo llo w e d , te a m s o f NIOSH in d u s tria l hyg ien ists , m ed ica l o ffice rs , and o th e r  o ccu p a tio n a l 

h e a lth  specia lists co n d u c te d  o n -s ite  in ve s tig a tio n s  a t lo ca tio n s  th ro u g h o u t th e  G u lf reg ion  to  co lle c t 

q u a n tita t iv e  and q u a lita tiv e  da ta  on p o te n tia l w o rk e r  exposures, h ea lth  sym p to m s, w o rk  p ractices and 

procedures , and w o rk  o rga n iza tio n .

On June 22, 2010, NIOSH rece ived  a re q u e s t fro m  BP fo r  a second HHE to  in ve s tig a te  p o te n tia l hazards 

associa ted w ith  on sh o re  response w o rk  a c tiv itie s . In response to  th is  request, te a m s o f NIOSH pe rsonne l
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eva lu a te d  practices and p ro cedures  in c lu d in g  w ild life  c leanup  o p e ra tio n s , beach c leanup  o p e ra tio n s , 

and d e c o n ta m in a tio n  and w a s te  m a n a g e m e n t a c tiv itie s  th ro u g h o u t th e  s ta tes o f Louisiana, A labam a, 

M ississipp i, and F lorida. In c o n tra s t to  th e  o ffs h o re  e va lua tions , w h ich  re lie d  on tra d it io n a l in d u s tria l 

hyg iene  exposu re  assessm ent m e th o d o lo g ie s  and q u a n tita t iv e  e xposu re  m o n ito r in g  to  id e n tify  p o te n tia l 

hazards, th e  on sh o re  assessm ent re lied  on q u a lita tiv e  assessm ent te ch n iq u e s , in c lu d in g  th e  use o f 

p ro fess iona l ju d g m e n t and e xp e rtise  d u rin g  o b se rva tio n s  o f  on sh o re  w o rk  a c tiv itie s . H ea lth  sym p to m  

surveys, h o w e ve r, w e re  s im ila r to  th o s e  used fo r  th e  o ffs h o re  eva lua tions .

The goals o f  th e  NIOSH HHE assessm ents w e re  to  describe  a cu te  h e a lth  e ffec ts , eva lu a te  o ccu p a tio n a l 

exposures in q u a lita tiv e  o r  q u a n tita t iv e  assessm ents, and g e n e ra te  hypo theses  re ga rd ing  sym p to m s 

p o te n tia lly  re la te d  to  w o rk  a c tiv itie s . These assessm ents w e re  n o t in te n d e d  to  describe  o r inves tiga te  

p o te n tia l lo n g -te rm  o r ch ro n ic  h ea lth  e ffec ts . The resu lts  o f th e se  in ve s tig a tio n s  w e re  re p o rte d  in a 

series o f n ine  in te r im  re p o rts  and re p o r t sum m aries  pos ted  on  th e  NIOSH w e b s ite . The fu ll re p o rts  w e re  

d is tr ib u te d  e le c tro n ic a lly  to  key co n ta c ts  fo r  each w o rk  a c tiv ity  e va lua ted . Inc luded  in th e  re p o rts  w e re  

conc lus ions re ga rd ing  th e  e x te n t o f hazards and exposures id e n tif ie d  as w e ll as re c o m m e n d a tio n s  fo r  

im p ro v in g  w o rk p la c e  c o n d itio n s . F u rth e rm o re , all exposu re  and h e a lth  sym p to m  survey da ta  w e re  

co m p ile d  in e le c tro n ic  sp readshee ts  and posted  on th e  NIOSH w e b s ite . This in fo rm a tio n  can be accessed 

a t h ttp :/ /w w w .c d c .g o v /n io s h /to p ic s /o ils p illre s p o n s e /g u lfs p illh h e .h tm l. A d d it io n a l in fo rm a tio n  a b o u t 

o th e r  co m p o n e n ts  o f  th e  NIOSH D e e p w a te r H orizon  response a c tiv itie s  o u ts id e  o f th e  HHE in ve s tig a tio n , 

in c lu d in g  response w o rk e r  ro s te rin g  e ffo rts , analyses o f  in ju ry  and illness da ta , and gu idance  and 

e d u ca tio n a l m a te ria ls  d e ve lo p e d  fo r  th e  response can be fo u n d  on th e  NIOSH w e b s ite  a t 

h ttp :/ /w w w .c d c .g o v /n io s h /to p ic s /o ils p illre s p o n s e /.

This fin a l re p o r t sum m arizes o u r e va lu a tio n s  m ade  d u rin g  th e  course  o f th e  o ffs h o re  and on sh o re  HHE 

in ve s tig a tio n s  and describes th e  co n d itio n s  and ch a ra c te ris tics  e n c o u n te re d  d u rin g  th e  even t. 

O ve ra rch ing  conclus ions and re co m m e n d a tio n s  d ra w in g  fro m  th e  e n tire ty  o f th e  HHE in ve s tig a tio n s  are 

also p resen ted .

O v e r v i e w  a n d  R e s u l t s

R e v ie w  a n d  E v a lu a tio n  o f  H o s p ita liz a t io n s
In response to  th e  BP re q u e s t to  eva lu a te  th e  M a y 26, 2010, h o sp ita liza tio n s  o f seven fis h e rm e n  

in vo lve d  in VoO o p e ra tio n s , w e  re v ie w e d  hosp ita l reco rds fro m  W e s t Je ffe rson  M ed ica l C en te r in 

M a rre ro , Louisiana, BP H ea lthcare  P rov ide r R eporting  Form s c o m p le te d  by nurse  case m anagers, and 

th e  OSHA p re lim in a ry  In c id e n t R eport o f  F isherm en Evacuated nea r G rand Isle S h ipyard. W e  also 

in te rv ie w e d  nurse  case m anagers and CTEH and OSHA inve s tig a to rs . A lth o u g h  all seven fis h e rm e n  w e re  

h o sp ita lized  on th e  sam e day, w e  fo u n d  th a t th e ir  sym p to m s cou ld  n o t be linked  to  th e  chem ica l 

d isp e rsa n t th a t  som e o f th e  fis h e rm e n  had o rig in a lly  suspected. The seven fis h e rm e n  w o rk e d  on fiv e  

d if fe re n t vessels, none  o f w h ich  w e re  o p e ra tin g  in th e  area o f d isp e rsa n t use a t th e  tim e . M o s t o f th e
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seven fis h e rm e n  re p o rte d  headache, u p p e r re s p ira to ry  ir r i ta t io n  o r congestion , and nausea. A lth o u g h  

th e se  sym p to m s  had d isappeared  o r decreased in se ve rity  by th e  t im e  th e  fis h e rm e n  a rr ive d  a t th e  

ho sp ita l, th e y  w e re  a d m itte d  fo r  o b s e rva tio n  as a p re ca u tio n  because th e y  had re p o rte d  chem ica l 

exposure . T w o  fis h e rm e n  w e re  h osp ita lized  fo r  p o te n tia lly  serious m edica l p ro b le m s th a t  w e re  

u n re la te d  to  o il o r chem ica l exposure . A ll seven p a tie n ts  w e re  d ischarged w h e n  th e ir  c o n d it io n  w as 

d e te rm in e d  to  be s tab le  o r w h e n  te s t resu lts  w e re  nega tive . Six w e re  d ischarged w ith in  1 day o f 

adm ission , and th e  seven th  w as d ischarged a fte r  an a d d it io n a l day o f  te s tin g . W e  con c lu d e d  th a t  th e  

sym p to m s o f headache, u p p e r re s p ira to ry  ir r ita t io n  o r  congestion , and nausea w e re  u n lik e ly  to  be 

re la te d  to  d isp e rsa n t exposure . W o rk -re la te d  fa c to rs  (e.g., heat, fa tig u e , and unp le a sa n t odo rs  fro m  

u n d ilu te d  te rp e n e  so lu tio n s  used fo r  c lean ing  b o a t decks and e q u ip m e n t) m ig h t have c o n tr ib u te d  to  

w o rk e rs ' sym p tom s.

In th e  p e rio d  a fte r  th e se  seven h o sp ita liza tio n s , th e  Louisiana D e p a rtm e n t o f H ea lth  and H ospita ls  

rece ived  re p o rts  o f 10 a d d it io n a l h o sp ita lized  response w o rke rs . W e  re v ie w e d  th e se  w o rk e rs ' hosp ita l 

records. The co n d itio n s  o f th e se  10 h osp ita lized  response w o rke rs  w e re  m o re  severe th a n  th e  

co n d itio n s  o f th e  seven fis h e rm e n  hosp ita lized  on M ay 26, 2010, w ith  h o sp ita liza tio n  tim e s  rang ing  fro m  

1 to  6 n igh ts.

Five o f  th e  10 w o rke rs , in c lu d in g  on sh o re  and o ffs h o re  w o rke rs , id e n tif ie d  h e a t as a m a jo r p ro b le m . The 

fiv e  w o rke rs  w h o  re p o rte d  h e a t exposu re  also re p o rte d  a v a rie ty  o f w o rk -re la te d  and persona l risk 

fa c to rs  fo r  h e a t illness; severa l re p o rte d  m u ltip le  risk fa c to rs . A ll f iv e  o f th e se  w o rk e rs  had ev idence  o f 

d e h y d ra tio n  o r a d iagnosis o f  h e a t exh a u s tio n  o r possib le  h e a t s tro ke . Five o f th e  10 w o rk e rs  (one o f 

w h o m  had also re p o rte d  h e a t exposure ) re p o rte d  exposures to  o il, hyd ro ca rbo n s , o r d ispe rsan t. The 

m edica l reco rds  o f th e se  fiv e  d id  n o t in c lu d e  in fo rm a tio n  to  id e n tify  spec ific  chem ica ls, in d ica te  how  

th e y  cam e in to  co n ta c t w ith  th o s e  chem ica ls, o r describe  h o w  long th e y  w e re  exposed. It w as re p o rte d  

th a t  tw o  o f th e se  w o rk e rs  w e re  in s tru c te d  to  avo id  exposures and, if  exposed, to  w e a r a re sp ira to r. 

H ow ever, th e  m edica l reco rds o f th e se  tw o  w o rke rs  d id  n o t in c lu d e  s u ffic ie n t d e ta il a b o u t th e ir  o il and 

chem ica l exposures to  d e te rm in e  w h e th e r  th e ir  sym p to m s o r d iagnoses cou ld  have been re la te d  to  

chem ica l exposu re  and w h e th e r  re s p ira to ry  p ro te c tio n  w as necessary.

E x p o s u re  E v a lu a tio n s  o f  O ffs h o re  W o rk

Oil Dispersant Release Activities
W e co n d u c te d  tw o  e va lu a tio n s  on boa rd  vessels re leasing  d ispe rsan t. These vessels w e re  d e p lo ye d  to  

p e rfo rm  sm all-sca le  releases o f d isp e rsa n t in an area w ith  su rface  o il c o n ta m in a tio n .

On June 4 -5 , 2010, w e  eva lu a te d  p o te n tia l exposures expe rienced  by w o rke rs  on  tw o  vessels, th e  

In te rn a tio n a l Peace and th e  W a rr io r. D uring  th is  e va lu a tio n , w e  co n d u c te d  persona l b re a th in g  zone 

(PBZ) and area a ir m o n ito r in g  on b o th  vessels (w h ich  m a in ta in e d  p o s itio n s  close to  each o th e r)  d u rin g  

and a fte r  th e  a p p lica tio n  o f  50 ga llons o f Corexit® EC9500A d isp e rsa n t (N alco, N aperv ille , Illino is) fro m  

th e  In te rn a tio n a l Peace o n to  surface  o il. An a d d it io n a l aeria l re lease o f 125 ga llons o f th is  d isp e rsa n t 

o n to  th e  surface  o il o ccu rre d  fro m  a s u p p o rt a irc ra ft in th e  area. S am pling w as co n d u c te d  fo r  v o la tile
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organ ic  co m p o u n d s  (VOCs), p ro p y le n e  g lyco l (a c o m p o n e n t o f  th e  d ispe rsan t), d iesel exhaust, m e rcu ry  

(a possib le  c o m p o n e n t o f c ru d e  o il), th e  benzene so lu b le  fra c tio n  o f to ta l p a rtic u la te  m a tte r, ca rbon  

m o n o x id e  (CO), and hyd ro g e n  su lfid e  (H2S). The m easured  substances w e re  e ith e r  n o t d e te c te d  o r  w e re  

p re se n t a t lo w  c o n c e n tra tio n s  b e lo w  in d iv id u a l o ccu p a tio n a l exposu re  lim its  (OELs).

On June 2 1 -2 2 , 2010, w e  co n d u c te d  fu r th e r  exposu re  assessm ents on boa rd  th e  In te rn a tio n a l Peace. 

D uring  th is  e va lu a tio n , w e  co n d u c te d  a ir m o n ito r in g  fo r  a n u m b e r o f th e  substances lis te d  above  d u rin g  

and a fte r  th e  a p p lica tio n  o f  50 ga llons o f Corexit® EC9500A d isp e rsa n t o n to  surface  o il fro m  th e  vessel. 

The substances m easured  w e re  e ith e r n o t d e te c te d  o r w e re  a t c o n c e n tra tio n s  w e ll b e lo w  OELs.

In-Situ Oil Burning
W e assessed exposures d u rin g  in -s itu  (i.e., on s ite ) bu rns o f surface  o il on June 8 -1 0 , 2010. The in -s itu  

b u rn  te a m  w as com posed  o f a f le e t o f vessels in c lu d in g  tw o  lead vessels (th e  P rem ie r E xp lorer and th e  

Sea Fox), s u p p o rt and sa fe ty  vessels, s h rim p in g  tra w le rs , and rig id -h u lle d  in fla ta b le  boats. Each 

sh rim p in g  tra w le r  and a p a rtn e r t ra w le r  to w e d  o ne  end o f an a p p ro x im a te ly  3 0 0 -fo o t long  b o o m  beh ind  

th e m , c re a tin g  a U -shaped area to  c o n ta in  a q u a n tity  o f su rface  o il su ita b le  fo r  bu rn in g . The d u ra tio n  o f 

th e  bu rn  d e p e n d e d  on th e  q u a n tity  o f o il enclosed by th e  boom  and ranged fro m  45 m in u te s  to  6% 

hours. Typ ica lly , one  to  fiv e  burns cou ld  be co n d u c te d  by each tra w le r  pa ir p e r day. D uring  a bu rn , th e  

tra w le rs  w e re  loca ted  a p p ro x im a te ly  300 fe e t fro m  th e  area w ith in  th e  boom  w h e re  th e  b u rn  was 

occu rring .

D uring  th e  e va lu a tio n , w e  c o n d u c te d  PBZ and area a ir sam pling  on  s h rim p in g  tra w le rs  to w in g  boom s 

d u rin g  in -s itu  burns and on  boa ts  fro m  w h ich  th e  burns w e re  ig n ite d . S am pling w as co n d u c te d  fo r  VOCs, 

a ldehydes, CO, H2S, benzene so lub le  fra c tio n  o f  to ta l p a rtic u la te  m a tte r, d iesel exhaust, and m ercu ry . 

Exposures fo r  all co m p o u n d s  sam pled  w e re  e ith e r  b e lo w  d e te c ta b le  co n c e n tra tio n s  o r w e ll b e lo w  

a p p licab le  OELs, w ith  one  exce p tio n  be ing  a peak exposu re  o f 220 pa rts  p e r m illio n  (ppm ) o f CO 

re co rd e d  on th e  d o u b le -e n g in e  ig n itio n  bo a t. This peak w as like ly  due  to  th e  b u ild -u p  o f exhaust fro m  

th e  gaso line  p o w e re d  engines w h e n  id lin g  w ith  no m o v e m e n t o f th e  b o a t and l i t t le  w in d .

Oil Booming, Skimming, and Vacuuming
D uring  June 1 0 -2 0 , 2010, w e  assessed exposures on six fish in g  and s h rim p in g  tra w le rs  in th e  VoO 

p rog ram  th a t  w e re  assigned to  re m o ve  surface  o il by b o o m in g  and sk im m ing . W h ile  c o o rd in a tin g  and 

p re p a rin g  fo r  th e  e va lu a tio n s  on  boa rd  th e  VoOs, w e  w e re  in fo rm e d  th a t th e  presence o f o il in any 

spec ific  lo ca tio n  w as spo rad ic  because th e  G u lf cu rre n ts  m oved  th e  o il pa tches fre q u e n tly . On days 

w h e n  o il w as n o t p re se n t on th e  w a te r  su rface  in th e  areas to  w h ich  th e se  vessels w e re  assigned, th e  

cap ta ins  o fte n  d ire c te d  th e ir  vessels th ro u g h  pa tches o f  fo a m  (described  by th e  c re w  as "d isp e rsa n t 

fo a m ")  on th e  sea surface  to  b reak  up th is  fo a m .

W e co n d u c te d  PBZ and area a ir sam p ling  fo r  VOCs, p ro p y le n e  g lyco l, d iesel exhaust, m e rcu ry , CO, H2S, 

to ta l p a rtic u la te  m a tte r, and th e  benzene so lub le  fra c tio n  o f to ta l p a rtic u la te  m a tte r  d u rin g  w o rk
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a c tiv itie s  on  th e  six vessels. D uring  th e se  e va lua tions , th e  VoOs on w h ich  w e  w e re  p re se n t sp e n t m o s t o f 

th e ir  t im e  scou ting  fo r  o il and b reak ing  up fo a m  patches. Because no o il w as e n c o u n te re d  by th e  VoOs 

on th e se  days, w e  d id  n o t observe  any o il c leanup  w o rk . The PBZ and area a ir co n c e n tra tio n s  o f th e  

m easured  co m p o u n d s  w e re  b e lo w  d e te c ta b le  levels o r  w e ll b e lo w  OELs.

An exposu re  assessm ent o f an o ffs h o re  o il sk im m in g  and re co ve ry  m iss ion in vo lv in g  a p la tfo rm  supp ly  

vessel, th e  Q ueen Bee, w as co n d u c te d  on June 1 4 -1 6 , 2010. The Q ueen Bee w as re tro f it te d  w ith  a 

U SC G -operated w e ir  sk im m e r, sk im m in g  c o n tro l s tand , high v o lu m e  p u m p in g  u n it, boom  system , th re e  

o n -deck  5 0 0 -b a rre l s to rage  capac ity  tanks, and an in d u s tria l crane used to  m ove  boom s and th e  

sk im m e r. The v o rte x  w e ir  sk im m e r cons is ted  o f  a h e a vy -d u ty  fra m e  h o ld in g  a ce n tra l co lle c tio n  b o w l and 

th re e  flo a ts . The ce n tra l b o w l o f th e  s k im m e r c rea ted  a vo id  in th e  w a te r  in to  w h ich  th e  o il/w a te r  m ix 

p o u re d . U n d e r th e  b o w l w e re  th e  h yd ra u lic  lines and th e  hose fo r  tra n s p o rtin g  th e  o il /w a te r  m ix  to  th e  

o n -d e ck  s to rage  tanks.

W e used PBZ and area a ir sam pling  to  e va lu a te  exposures to  VOCs, p ro p y le n e  g lyco l, d iesel exhaust, CO, 

H2S, to ta l p a rtic u la te  m a tte r, and th e  benzene so lub le  fra c tio n  o f to ta l p a rtic u la te  m a tte r. PBZ and area 

a ir c o n c e n tra tio n s  o f th e  co n ta m in a n ts  m easured  w e re  b e lo w  app lica b le  OELs. The p o te n tia l ex is ted  fo r  

d e rm a l c o n ta c t w ith  o il w h ile  p lac ing and re m o v in g  th e  sk im m e r and b o o m  fro m  th e  w a te r  and d u rin g  

c lean ing  a c tiv it ie s  on deck. H ow ever, w o rk e rs  w o re  th e  necessary p ro te c tiv e  e q u ip m e n t d u rin g  tasks 

w ith  increased p o te n tia l fo r  de rm a l co n ta c t.

On June 25, 2010, w e  v isua lly  inspected  o il sk im m in g  o p e ra tio n s  on  a se t o f barges loca ted  in Coup A bel 

Pass, o ffs h o re  fro m  G rand Isle, Louisiana. The 18 barges w e re  d iv id e d  in to  six sets o f th re e  barges each, 

w ith  each se t c o n ta in in g  a s e m i-tru c k  f i t te d  w ith  a vacu u m in g  system . To vacuum  oil and p o te n tia lly  o il- 

co n ta m in a te d  p la n t m a te ria l fro m  th e  w a te r  su rface  near th e  side o f th e  barges, w o rke rs  ex te n d e d  a 

2-inch  d ia m e te r ru b b e r vacuum  hose o ve r th e  side o f th e  barge deck and lo w e re d  it  a p p ro x im a te ly  

8 fe e t to  th e  w a te r  surface. W e  n o te d  a lack o f  fa ll p ro te c tio n  fo r  th e  w o rke rs , a lack o f hearing  

p ro te c tio n  d u rin g  vacu u m in g  and p ile  d riv in g , and m uscu loske le ta l risks fro m  w o rk in g  in a w kw a rd  

pos tu res  w ith  susta ined o r re p e a te d  back fle x io n  and tw is tin g .

Oil Source Activities
On June 2 1 -2 3 , 2010, w e  assessed exposures abo a rd  th e  D e ve lo p m e n t D rille r II (DDII) and th e  

D iscoverer E nte rp rise , loca ted  a t th e  s ite  o f  th e  D e e p w a te r H orizon  M ississipp i C anyon 252 W e ll 

N u m b e r 1. A t th e  t im e  o f th e  NIOSH e va lu a tio n , DD II w as d rill in g  a re lie f w e ll fo r  th e  pu rp o se  o f 

pu m p in g  m ud  and co n c re te  in to  th e  b lo w n  w e ll to  suppress th e  re lease o f  c rude  o il. The D iscoverer 

E nte rp rise , w h ich  w as loca ted  d ire c tly  above  th e  b lo w n  w e ll, ca p tu re d  o il and gas fro m  th e  dam aged 

w e ll th ro u g h  a lo w e r m a rin e  rise r package cap, w h ich  w as p laced on  to p  o f th e  fa ile d  D e e p w a te r H orizon  

b lo w o u t p re ve n te r.

W e c o n d u c te d  PBZ and area a ir sam pling  abo a rd  th e  DD II on June 21, 2010, and aboard  th e  D iscoverer 

E n te rp rise  on June 23, 2010. A ir sam p ling  on  th e se  vessels w as co n d u c te d  to  cha rac te rize  exposures o f 

w o rk e rs  w h o  w e re  c losest to  th e  p o in t o f re lease w h e re  th e  p o te n tia l fo r  exposu re  to  VOCs fro m  th e  oil
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w as expected  to  be g re a te s t. U n like  crew s and c leanup  w o rk e rs  aboa rd  VoOs and c leanup  w o rk e rs  

onsho re , th e  crew s o f th e  DD II and D iscovere r E n te rp rise  w e re  p e rfo rm in g  o p e ra tio n s  th a t u tilize d  th e ir  

usual and s ta n d a rd  w o rk  skills, PPE, tra in in g , and expe rience  (i.e., w e ll d r ill in g  aboa rd  th e  DD II and 

sto rage  and processing o f c ru d e  o il abo a rd  th e  D iscovere r E n te rp rise ). W e  surm ised  th a t  th e  o n ly  source 

o f  n o n ro u tin e  o ccu p a tio n a l exposures abo a rd  th e se  vessels to  w h ich  th e  crew s m ig h t have been 

exposed w as o il on th e  sea surface  th a t had been re leased fro m  th e  b lo w n  w e ll. PBZ and area a ir 

sam pling  w as co n d u c te d  fo r  VOCs, s u lfu r co m pounds, p ro p y le n e  g lyco l e the rs , po lycyc lic  a ro m a tic  

h yd ro ca rbo n s  (PAHs), CO, and H2S. A irb o rn e  co n c e n tra tio n s  fo r  all c o n ta m in a n ts  eva lu a te d  on th e  DD II 

and th e  D iscovere r E n te rp rise  w e re  w e ll b e lo w  a p p licab le  OELs.

E x p o s u re  E v a lu a tio n s  o f  O n s h o re  W o rk

W ild life  Cleanup
In June and July 2010, w e  m ade  m u ltip le  s ite  v is its  to  assess fa c to rs  re la te d  to  p o te n tia l exposures and 

o ccu p a tio n a l hazards a t on sh o re  w ild life  c lean ing  and re h a b ilita t io n  cen te rs . The w ild life  c lean ing  

cen te rs  v is ite d  inc luded  tw o  in Louisiana (F o rt Jackson and G rand Isle) and one  each in A labam a 

(T heodore ), F lorida (Pensacola), and M iss iss ipp i (G u lfp o rt).

B irds w e re  th e  m o s t co m m o n  ty p e  o f w ild life  be ing  c leaned and re h a b ilita te d  a t th e  cen te rs . C om m on 

a c tiv itie s  in vo lve d  in th e  c lean ing  and re h a b ilita tio n  process fo r  m o s t b irds  inc lu d e d  search and re trie v a l; 

base line  h e a lth  assessm ent o f th e  b irds ; s ta b iliza tio n , in c lu d in g  re h y d ra tio n  and fe e d in g  if  needed ; a 

series o f c lean ing  steps th a t usua lly  inc luded  th e  use o f co m p o u n d s  d e rived  fro m  veg e ta b le  o ils as 

p re tre a tm e n t, fo llo w e d  by c lean ing  w ith  re p e a te d  d e te rg e n t and w a te r  rinses; and post-c lean ing  

p la ce m e n t in a d ry in g  area, fo llo w e d  by p la ce m e n t in h o ld in g  pens fo r  re h a b ilita tio n  w h ile  a w a itin g  

tra n s p o rt.

The ta sk  o f  w ild life  c lean ing  and re h a b ilita t io n  p re se n te d  th e  o p p o r tu n ity  fo r  re p e a te d  and p ro lo n g e d  

skin c o n ta c t w ith  w a te r  used in w ash ing  and rins ing  th e  an im als. This w a te r  va rie d  fro m  "o ily "  to  "c le a n " 

as th e  an im a ls  w e n t th ro u g h  th e  c lean ing  process. R ou tine  use o f  PPE inc lu d e d  sa fe ty  glasses, gloves, 

s leeve p ro te c to rs , ru b b e r boo ts , Tyvek® suits, o th e r  p ro te c tiv e  covera lls , and p lastic  ap rons. W o rke rs  

h and lin g  th e  w ild life  p r io r  to  c lean ing  had som e p o te n tia l fo r  d ire c t skin exposu re  to  th e  o il on  th e  

an im a ls ; w ith  PPE use, th is  exposu re  w as obse rved  to  be m in im a l in m o s t cases.

W e id e n tif ie d  h e a t as a p rim a ry  exposu re  o f  concern . A ll s ites w e re  a w a re  o f concerns a b o u t h e a t and 

w e re  ta k in g  ac tions  to  p re v e n t h e a t stress in w o rke rs . Sites estab lished  e ith e r a fo rm a l w o rk -re s t 

schedu le  o r m anaged p o te n tia l h e a t stress in w o rk e rs  by re q u ir in g  fre q u e n t re s t breaks, encou rag ing  

f lu id  re p la ce m e n t, and obse rv ing  w o rk e rs  fo r  signs o f h e a t-re la te d  illness.

Beach Cleanup
In July 2010, w e  m ade  m u ltip le  v is its  to  on sh o re  w o rks ite s  w h e re  beach c leanup  w as occu rrin g . O nshore  

w o rk s ite s  w e re  chosen fo r  e v a lu a tio n  based on in p u t fro m  th e  co m m a n d  cen te rs . A m ong  th e  fa c to rs
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cons idered  in se lec tion  o f sites w e re  es tim a te s  o f th e  level o f  c o n ta m in a tio n  like ly  to  be e n co u n te re d , 

ty p e  o f w o rk  a c tiv ity , and n u m b e r o f w o rke rs . E ffo rts  w e re  m ade  to  eva lu a te  w o rk s ite s  in each o f  th e  

fo u r  a ffe c te d  s ta tes  o f Louisiana, M ississipp i, A labam a, and F lorida.

S ixty-seven o n sh o re  w o rks ite s  w e re  e va lua ted . A t 59 o f th e  67 sites, a s tru c tu re d  exposu re  assessm ent 

check lis t w as used. O f th o se  59 sites, 36 (61% ) w e re  beach c lean ing  sites, w ith  six in A labam a, seven in 

F lorida, fiv e  in Louisiana, and 18 in M ississipp i. The exposu re  assessm ent check lis t inc luded  a q u a lita tiv e  

assessm ent by th e  NIOSH in v e s tig a to r a b o u t th e  level o f o il res idue  a t th e  s ite  a t th e  t im e  o f  th e  survey. 

W e  ju d g e d  24 sites to  have a level o f  lig h t res idue, six to  have a level o f m o d e ra te  res idue , and th re e  to  

have a level o f heavy residue. A ll s ites w ith  heavy res idue  and fiv e  o f th e  six w ith  m o d e ra te  res idue  w e re  

in M ississipp i. Even a t w o rk s ite s  w h e re  o il res idue  w as ju d g e d  to  be heavy, w o rk e r  exposu re  to  o il 

res idue  ty p ic a lly  w as ju d g e d  to  be lim ite d  because o f th e  n a tu re  o f th e  o il res idue  (o il-soaked  sand o r 

so lid  to  sem iso lid  ta r  balls) and th e  use o f  PPE. W e saw  no ev idence  o f exposu re  to  d isp e rsa n t a t th e  

shore  c lean ing  sites.

D uring  th e  e va lua tions , w e  observed  th a t  beach c lean ing  tasks in vo lve d  risk fa c to rs  fo r  m uscu loske le ta l 

d iso rders , in c lu d in g  re p e tit iv e  a w kw a rd  pos tu res  o f  th e  back and u p p e r e x tre m itie s  w h ile  using 

m o d e ra te  fo rc e . W o rke rs  a t th e  beach c lean ing  sites used shovels, rakes, and im p ro v ised  hand to o ls  to  

m a n u a lly  re m o ve  ta r  balls fro m  th e  sand. The m o s t co m m o n  o p e ra tio n  obse rved  invo lved  w o rke rs  

w a lk in g  th e  beach using to o ls  to  co lle c t so lid  o r sem i-so lid  o il res idue  and p lac ing  th e  res idue  in large 

tra sh  bags. G enera lly , th e  w o rk e rs  placed tw o  o r  th re e  shovels o f m a te ria l in to  a bag; f i lle d  bags 

w e ig h e d  a b o u t 10 to  20 pounds. The m ain  risk fa c to rs  observed  in th e  use o f th e se  to o ls  inc luded  th e  

fo llo w in g : re p e tit iv e  and susta ined back fle x io n /tw is t in g , s q u a ttin g , g ro u n d -s itt in g , o r knee ling ; 

re p e tit iv e  u p p e r e x tre m ity  m o tio n s ; a w kw a rd  w r is t / fo re a rm  tw is t in g ; m o d e ra te  u p p e r e x tre m ity  fo rces  

to  hand le  to o ls  and m ix tu re s  o f sand and ta r  balls; and m o d e ra te  lo w  back fo rc e  to  hand le  bags o f sand 

and ta r  balls. W e  re co m m e n d e d  fu r th e r  e v a lu a tio n  and te s tin g  o f  d if fe re n t typ e s  o f m anua l to o ls  to  

im p ro v e  th e ir  design, m a n u fa c tu re , and se lec tion  fo r  fu tu re  on sh o re  o il sp ill c lean ing  w o rk .

W e id e n tif ie d  h e a t to  be a p rim a ry  exposu re  o f concern . S ite su p e rv iso ry  s ta ff m easured  h e a t and 

h u m id ity  in a v a rie ty  o f w ays a t th e  w o rk  sites. R ecom m ended  w o rk /re s t  reg im ens w e re  based on th e  

h e a t index. The gu id e lin e s  ca lled fo r  w o rk /re s t  reg im ens va ry in g  fro m  "n o  lim it"  to  th e  m o s t lim itin g  

re g im e n  o f 10 m in u te s  o f w o rk  fo llo w e d  by 50 m in u te s  o f rest. W e  obse rved  v a r ia b ility  in a p p lica tio n  o f 

th e  h e a t stress gu ide lines . Some c o n tra c to rs  appeared  to  do  th e  m in im u m  to  fo llo w  th e  gu ide lines, 

w h ile  o th e rs  fo llo w e d  a w o rk /re s t reg im en  m o re  co n se rva tive  th a n  ca lled fo r  by th e  gu ide lines.

Decontamination and Waste Management
D uring  July and A ugust, w e  c o n d u c te d  o b se rva tio n a l exposu re  assessm ents and s ite  ch a ra c te riza tio n s  a t 

15 e q u ip m e n t and b o a t re p a ir /d e c o n ta m in a tio n  o r w a s te  m a n a g e m e n t sites th ro u g h o u t F lorida, 

M ississipp i, A labam a, and Louisiana. D e co n ta m in a tio n  a c tiv itie s  p ro v id e d  p o te n tia l fo r  exposu re  to  

w e a th e re d  o il and c lean ing  agents. The use o f  d iese l- and g a so lin e -p o w e re d  e q u ip m e n t also posed risks 

o f p o te n tia l exposures to  d iesel exhaust, CO, and noise. H ow ever, w e  deem ed  h e a t stress as th e  m o s t
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s ig n ifica n t hazard a t th e  v is ite d  sites; w e  n o te d  th a t  d e c o n ta m in a tio n  w o rke rs  w e re  a t increased risk 

because o f  layering  o f PPE. W e  fo u n d  th a t  issues re la te d  to  hea t appeared  w e ll-m a n a g e d  and c o n tro lle d  

by o n -s ite  sa fe ty  co n tra c to rs . For boom  re p a ir w o rke rs , skin exposures to  so lven t-based  chem ica l 

adhesives w e re  id e n tif ie d  as a p o te n tia l h e a lth  hazard because w o rk e rs  had n o t been p ro v id e d  o r w e re  

n o t w e a rin g  ch e m ica lly -re s is ta n t g loves a t th e  tim e s  o f  th e  assessm ents. The e rg o n o m ic  hazards faced 

by re p a ir /d e c o n ta m in a tio n  and w a s te  m a n a g e m e n t w o rk e rs  w e re  u n iq u e  am ong  response w o rke rs . 

W o rk  tasks such as h a n d lin g  and m o v in g  boom s and o th e r  e q u ip m e n t to  be c leaned and th e  actions 

associa ted w ith  o p e ra tin g  th e  p ressure  w ashers  led to  a w kw a rd  and heavy lif t in g  tasks, w h ich  could  

c o n tr ib u te  to  m uscu loske le ta l sym ptom s.

In A ugust, w e  c o n d u c te d  q u a n tita t iv e  exposu re  assessm ents a t tw o  b o o m  and vessel d e c o n ta m in a tio n  

o p e ra tio n s  in P ort F ourchon, Louisiana. D e co n ta m in a tio n  jo b  tasks inc luded  sp ray ing  a chem ica l c leaner 

o n to  o il-c o n ta m in a te d  e q u ip m e n t w ith  a s tanda rd  h and-he ld  g a rd e n -ty p e  sprayer, sc rubb ing  th e  

e q u ip m e n t w ith  brushes, and rins ing  th e  o il-c o n ta m in a te d  e q u ip m e n t w ith  w a te r  supp lied  by d iese l­

o p e ra te d  p ressure  w ashers. PPE used by th e se  w o rk e rs  inc luded  p ro te c tiv e  s te e l-to e d  b oo ts , an in n e r 

n itr ile  g love  u n d e r an o u te r  chem ica l re s is ta n t g love , fu ll-b o d y  covera lls , hard  ha t, sa fe ty  glasses, and 

face  sh ie ld . To m in im ize  h e a t stress, w o rk /re s t  reg im ens cons is ting  o f cycles o f 20 m in u te s  o f w o rk  

fo llo w e d  by 40  m in u te s  o f re s t in a coo led  o r  shaded e n v iro n m e n t w e re  e n fo rce d  d u rin g  each w o rk  sh ift.

W e  co lle c te d  PBZ and area a ir sam ples fo r  VOCs, g lyco l e thers , to ta l p a rtic u la te  m a tte r, th e  benzene- 

so lub le  fra c tio n  o f th e  to ta l p a rtic u la te  m a tte r, PAHs, CO, d iesel exhaust, and no ise d u rin g  

d e c o n ta m in a tio n  a c tiv itie s . T e m p e ra tu re  and re la tive  h u m id ity  m e a su re m e n ts  w e re  also ta ke n .

Exam ples o f  VOCs fo u n d  to  be p re se n t inc lu d e d  C9-Ci6 a lip h a tic  hyd ro ca rbo n s, 2 -b u to x y e th a n o l, 

p ro p y le n e  g lyco l t-b u ty l e th e r, and lim o n e n e . The a ir c o n c e n tra tio n s  fo r  th e se  and o th e r  chem ica ls 

q u a n tifie d  w e re  b e lo w  app lica b le  OELs. N oise exposu re  m o n ito r in g  show ed th e  p o te n tia l fo r  noise 

exposures above  th e  NIOSH re co m m e n d e d  exposu re  lim it  o f 85 decibe ls  A -w e ig h te d . R e com m enda tions  

w e re  m ade fo r  em p loyees  to  w e a r hearing  p ro te c tio n  d u rin g  p ressure  w ash ing , to  use such hearing  

p ro te c tio n  w ith in  th e  c o n te x t o f a hearing  co n se rva tio n  p ro g ra m , and fo r  s ite  sa fe ty  o ffice rs  to  m o n ito r  

th e se  and o th e r  w o rk  practices fo r  p o te n tia l no ise exposu re  hazards. W e obse rved  h e a t stress as a 

s ig n ifica n t issue fo r  w o rke rs , p a rtic u la rly  due  to  th e  PPE re q u ire d  fo r  th e se  a c tiv itie s . R e com m enda tions  

w e re  m ade fo r  c o n tin u e d  a p p lica tio n  o f th e  e n fo rce d  w o rk /re s t re g im e n  and a tte n tio n  to  w o rk e r 

tra in in g  in th e  re co g n itio n  o f th e  h e a t stress hazard, p o te n tia l sym p to m s associa ted w ith  h e a t stress, 

and th e  im p o rta n c e  o f  h y d ra tio n .

In f i r m a r y  Log R e v ie w s
W e co lle c te d  and re v ie w e d  da ily  in f irm a ry  logs fro m  June 1 -3 0 , 2010, fo r  response w o rke rs  seen a t th e  

D e e p w a te r H orizon  V enice, Louisiana, B ranch In firm a ry . A m ong  th e  1004 re p o rte d  vis its , 363 (36%) 

w e re  fo r  ear, nose, and th ro a t and re s p ira to ry  co m p la in ts . O f th e  re s p ira to ry  c o m p la in t v is its , 230 (63%) 

w e re  c lassified  as s in u s /co n g e s tio n . O r th o p e d ic /in ju ry  w as th e  second m o s t c o m m o n ly  re p o rte d  

c o m p la in t, a cco u n tin g  fo r  146 (15% ) vis its . H e a t-re la te d  d iso rde rs  w e re  re p o rte d  in 2% o f v is its ; 

h o w e ve r, non sp e c ific  signs (e.g., headache, dizziness, and cram ps) re co rd e d  se p a ra te ly  cou ld  have been 

e a rly  signs o f h e a t-re la te d  d iso rders . O f th e se  1004 in f irm a ry  v is its , 717 (71% ) re su lte d  in o n -s ite
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e va lu a tio n  by em e rg e ncy  m edica l te ch n ic ia n s  and tre a tm e n t w ith  o v e r- th e -c o u n te r m ed ica tions . 

A lth o u g h  th is  e va lu a tio n  analyzed in f irm a ry  log da ta  fro m  o n ly  one  lo ca tio n  fo r  1 m o n th  o f th e  response, 

w e  d e te rm in e d  th a t  th e se  da ta  do  n o t reveal un recogn ized  o r u n re p o rte d  o ccu p a tio n a l illness due  to  

w o rk p la c e  exposures.

H e a lth  S y m p to m  S u rve ys
V o lu n ta ry  h e a lth  sym p to m  surveys w e re  d is tr ib u te d  to  w o rk e rs  a t o ffs h o re  and on sh o re  lo ca tio n s  w h e re  

w e  co n d u c te d  e va lua tions . G iven th e  m a g n itu d e  o f th e  response and large n u m b e r o f response w o rke rs  

e m p lo ye d  in th e  c leanup , w e  a d m in is te re d  th e  su rvey  to  conven ience  sam ples o f w o rk e rs  p e rfo rm in g  a 

w id e  v a r ie ty  o f jo b  tasks. T h ro u g h o u t o u r h e a lth  sym p to m  survey analysis, w e  co m p a re d  g roups  o f 

w o rk e rs  s e lf-re p o rtin g  exposure(s) to  a co m p a riso n  g ro u p  o f  w o rk e rs  re c ru ite d  a t th e  V en ice  Field 

O p e ra tio n s  Branch and th e  V enice C o m m anders ' Cam p w h o  re p o rte d  th a t  th e y  had n o t w o rk e d  on 

boa ts  and had no exposures to  o il, d ispe rsan t, c leaner, o r o th e r  chem ica ls. A lth o u g h  w e  be lieve  o u r 

re co m m e n d a tio n s , w h ich  are  based on th e  resu lts  o f th e se  surveys, a re  app lica b le  fo r  response w o rk e rs  

p e rfo rm in g  s im ila r tasks in o th e r  loca tions , w e  a ckn o w le d g e  th a t w e  surveyed  a sm all subse t o f th e  

e n tire  response w o rk fo rc e .

From  June 7 -2 2 , 2010, 826 surveys w e re  c o m p le te d  by w o rk e rs  in th e  P laquem ines Branch In c id e n t 

C om m and System , also kn o w n  as th e  Venice, Louisiana, Field O p e ra tio n s  Branch (FOB). W o rke rs  w e re  

asked to  re p o r t sym p to m s th e y  expe rienced  w h ile  w o rk in g  d u rin g  response a c tiv itie s . The m o s t 

fre q u e n tly  re p o rte d  sym p to m s w e re  headache, u p p e r re s p ira to ry  sym p to m s, and sym p to m s  co n s is te n t 

w ith  h e a t stress. W o rke rs  w h o  re p o rte d  exposures to  o il and d isp e rsa n t re p o rte d  h ig h e r p reva lences o f 

all typ e s  o f sym p to m s co m p a re d  to  w o rk e rs  w h o  re p o rte d  no such exposures.

D uring  th e  June 4 -5 , 2010, e va lu a tio n  o f d isp e rsa n t re lease on boa rd  th e  In te rn a tio n a l Peace and th e  

W a rr io r, h e a lth  sym p to m  surveys w e re  d is tr ib u te d  to  vessel w o rk e rs  im m e d ia te ly  and 4 hours  a fte r  

re lease o f th e  d ispe rsan t. O f th e  17 resp o n d e n ts , ve ry  fe w  on e ith e r vessel re p o rte d  u p p e r o r  lo w e r 

re s p ira to ry , g a s tro in te s tin a l, m uscu loske le ta l, o r psycho log ica l sym p to m s o r  in ju ries . Those on th e  

In te rn a tio n a l Peace re p o rte d  v e ry  fe w  sym p to m s, w h ile  som e w o rk e rs  on th e  W a rr io r  re p o rte d  

c o n s titu tio n a l (i.e., headaches and fa tig u e ) and skin sym p to m s, s im ila r to  a co m p a riso n  g ro u p  o f w o rke rs  

re c ru ite d  fro m  th e  V enice, Louisiana FOB and th e  C o m m anders ' Cam p w h o  re p o rte d  th a t  th e y  had n o t 

w o rk e d  on boats and had no exposures to  o il, d ispe rsan t, c leaner, o r o th e r  chem ica ls. H ea lth  sym p to m  

surveys w e re  also d is tr ib u te d  to  f iv e  vessel w o rk e rs  on boa rd  th e  In te rn a tio n a l Peace d u rin g  th e  June 

2 1 -2 2 , 2010 e va lu a tio n . H ea lth  sym p to m s re p o rte d  by vessel w o rk e rs  su rveyed  d u rin g  th is  e va lu a tio n  

inc luded  itch in g  eyes, exh a u stio n , m uscu loske le ta l pa in , and fee lin g s  o f  "w o rk  p ressu re ."

W e d is tr ib u te d  and co lle c te d  h e a lth  sym p to m  survey  fo rm s  on June 10, 2010, fo r  w o rk e rs  on bo a rd  th e  

lead in -s itu  bu rn  te a m  vessels, th e  Sea Fox and th e  P rem ie r Explorer. The typ e s  o f sym p to m s re p o rte d  

by th e  39 re sp o n d e n ts  w e re  s im ila r to  th o s e  re p o rte d  by response w o rk e rs  w h o  w e re  n o t p e rfo rm in g  in - 

situ  bu rn in g . The m o s t f re q u e n tly  re p o rte d  sym p to m s  on  b o th  vessels w e re  s im ila r: u p p e r re s p ira to ry  

sym p to m s and c o n s titu tio n a l sym p to m s. W o rke rs  on th e  Sea Fox also re p o rte d  itch y  eyes, cough ing , 

m uscu loske le ta l pain, and psychosocia l sym p to m s (i.e., fe e lin g  w o rr ie d , stressed, p ressured, e tc.).
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O vera ll, w o rke rs  in vo lve d  in th e  in -s itu  bu rn  d id  re p o r t a h ig h e r fre q u e n c y  o f th e se  sym p to m s th a n  th e  

co m p a riso n  g roup .

H ea lth  s y m p to m  surveys w e re  d is tr ib u te d  a t a USCG sa fe ty  and a d m in is tra tiv e  m e e tin g  on  June 18,

2010, to  w o rke rs  w h o  w e re  e ith e r  USCG pe rsonne l p ro v id in g  sa fe ty  o ve rs ig h t to  o ff-s h o re  vessels o r 

a d m in is tra tiv e /c o m m a n d  services a t th e  Venice, Louisiana FOB, o r c iv ilian  c o n tra c to rs  p ro v id in g  sa fe ty  

o ve rs ig h t fo r  o th e r  responders  w o rk in g  o ff-s h o re . A to ta l o f 74  a tte n d e e s  co m p le te d  th e  survey. The 

typ e s  o f sym p to m s re p o rte d  am ong  th e se  USCG m e m b e rs  and c o n tra c to r sa fe ty  pe rsonne l w e re  s im ila r 

to  a co m p a riso n  g ro u p  o f  response w o rk e rs  w h o  re p o rte d  no exposures to  o il, d ispe rsan t, c leaner, o r 

o th e r  chem ica ls. Headaches, h o w e ver, w e re  re p o rte d  m o re  fre q u e n tly  in th o s e  surveyed  a t th e  USCG 

sa fe ty  m e e tin g . Those re p o rtin g  exposu re  to  o il and d ispersan ts  had s ig n ifica n tly  h ig h e r p reva lences o f 

u p p e r re s p ira to ry  sym p to m s  and cough th a n  th o s e  n o t exposed. S ym ptom s re la te d  to  h e a t exposure  

w e re  th e  m o s t fre q u e n t in all g roups.

W e co lle c te d  s e lf-a d m in is te re d  hea lth  sym p to m  surveys fro m  response w o rk e rs  on a f lo a tin g  barge 

h o te l, F loa ting  C ity  #1 (loca ted  10 m iles n o rth e a s t o f  Venice, Louisiana, a t th e  m o u th  o f th e  B ap tis te  

C o lle tte  channe l), on June 1 9 -2 3 , 2010. O f 500 e lig ib le  responders , capta ins, and deckhands, 189 

co m p le te d  th e  survey. The typ e s  o f  sym p to m s re p o rte d  am ong  re sp o n d e n ts  w e re  s im ila r to  th o se  

re p o rte d  by a co m p a riso n  g ro u p  o f response w o rk e rs  w h o  re p o rte d  no exposures to  o il, d ispe rsan t, 

c leaner, o r o th e r  chem ica ls. S ym ptom s re la te d  to  h e a t exposu re  and u p p e r re s p ira to ry  sym p to m s w e re  

th e  m o s t fre q u e n tly  re p o rte d  in b o th  g roups.

H ea lth  sym p to m  surveys w e re  d is tr ib u te d  on June 2 1 -2 3 , 2010, to  a conven ience  sam ple  o f w o rk e rs  

o n b o a rd  th e  DDII and D iscovere r E n te rp rise  a t th e  s ite  o f th e  o il re lease. O vera ll, th e  28 w o rk e rs  

o n b o a rd  th e  DDII w h o  co m p le te d  th e  su rvey re p o rte d  a w id e r  v a r ie ty  and a h ig h e r n u m b e r o f  hea lth  

sym p to m s th a n  th e  34 e m p loyees  aboard  th e  D iscovere r E n te rp rise  o r th e  co m p a riso n  g ro u p . H eadache 

and sym p to m s  co n s is te n t w ith  h e a t stress w e re  re p o rte d  am ong  su rvey  re sp o n d e n ts  on b o th  vessels, 

w h ile  sym p to m s  o f fe e lin g  w o rr ie d  o r stressed, and fe e lin g  pressured  w e re  h ighes t am ong  resp o n d e n ts  

w h o  w o rk e d  abo a rd  th e  DDII.

D uring  June and July 2010, w e  asked w o rk e rs  a t on sh o re  w ild life  c leanup  sites to  c o m p le te  a hea lth  

sym p to m  survey. M o s t o f th e  h e a lth  o u tco m e s  and sym p to m s re p o rte d  in th e se  surveys w e re  m o re  

p re va le n t in th e  w ild life  c lean ing  w o rk e rs  th a n  th e  co m p a riso n  g ro u p  o f w o rk e rs  w h o  had no re p o rts  o f 

e xposure  to  o il, d ispe rsan t, o r o th e r  chem ica ls. A m o n g  th e  54 w ild life  c lean ing  w o rk e rs  w h o  co m p le te d  

th e  survey, scrapes and cu ts w e re  re p o rte d  by 67%, itch y  o r red skin o r  rash w e re  re p o rte d  by 46%, and 

s ym p to m s o f headache o r fe e lin g  fa in t, dizzy, o r  fa tig u e d  w e re  re p o rte d  by 35%. Hand, sh o u ld e r, o r back 

pain w as re p o rte d  by 39%  o f th e  w ild life  c lean ing  w o rke rs . T w e n ty -fo u r p e rc e n t o f p a rtic ip a n ts  re p o rte d  

one  o r  m o re  o f f iv e  psychosocia l sym p to m s (fee ling  w o rr ie d  o r s tressed; fe e lin g  p ressured; fe e lin g  

depressed o r hopeless; fe e lin g  s h o rt-te m p e re d ; fre q u e n t changes in m ood).

In July 2010, h e a lth  sym p to m  surveys w e re  d is tr ib u te d  to  beach c leanup  w o rke rs . M o re  in ju rie s  and 

s ym p to m s w e re  re p o rte d  am ong  th e  1,899 re sp o n d in g  w o rk e rs  th a n  am ong th e  co m p a riso n  g ro u p . One 

o r  m o re  o f n ine  nonspec ific  sym p to m s th a t cou ld  be re la te d  to  h e a t stress w as re p o rte d  by 37%  o f th e
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beach c lean ing  w o rke rs . Four o r m o re  o f th o s e  sym p to m s, a co n s te lla tio n  o f  sym p to m s cons ide red  in 

th is  e v a lu a tio n  as a m o re  spec ific  in d ic a to r o f  h e a t stress, w e re  re p o rte d  by 7%. A m ong  th e  in d iv id u a l 

sym p to m s re p o rte d  m o s t fre q u e n tly  w e re  headaches (28% ); cough ing  (19% ); and hand, sh o u ld e r, o r 

back pain (17% ). E ighteen p e rc e n t o f  p a rtic ip a n ts  re p o rte d  one  o r m o re  o f fiv e  psychosocia l sym p to m s.

W e d is tr ib u te d  h e a lth  sym p to m  surveys to  w o rk e rs  a t re p a ir /d e c o n ta m in a tio n  and w a s te  m a n a g e m e n t 

sites d u rin g  July and A ugust 2010. O ne o r m o re  o f  n ine  n onspec ific  sym p to m s th a t cou ld  be re la te d  to  

h e a t stress w e re  re p o rte d  by 38%  o f th e  499  re sp o n d in g  re p a ir /d e c o n ta m in a tio n  and w a s te  

m a n a g e m e n t w o rke rs . Four o r  m o re  o f th e  sym p to m s w h ich  w e re  m o re  spec ific  in d ica to rs  o f h e a t stress 

w e re  re p o rte d  by 6%. O th e r in d iv id u a l sym p to m s re p o rte d  m o s t fre q u e n tly  w e re  headaches, cough ing , 

and hand, sh o u ld e r, o r  back pain, as w e ll as o ne  o r m o re  o f fiv e  psychosocia l sym p to m s.

P sy c h o s o c ia l a n d  W o r k  O rg a n iz a tio n  Issues
In A ugust 2010, w e  co n d u c te d  focus  g roups  to  assess w o rk  o rg a n iza tio n  processes and practices as w e ll 

as jo b  stress am ong  sa fe ty  p ro fess iona ls  in vo lve d  in th e  response. W o rk  o rg a n iza tio n  re fe rs  to  th e  w o rk  

processes (th e  w a y  jo b s  are  designed and p e rfo rm e d ) and to  th e  o rg a n iza tio n a l p ractices (m a n a g em e n t 

and w o rk  m e th o d s  and accom pany ing  w o rk fo rc e  po lic ies) th a t in flu e n ce  h o w  jo b s  are  designed. The 

p u rpose  o f  th e se  fo cu s  g roups  w as to  gain a m o re  in -d e p th  u n d e rs ta n d in g  o f th e  w a y  th e  w o rk  w as 

designed and p e rfo rm e d , th e  po lic ies th a t w e re  in place, and jo b  stress and p ro te c tiv e  (e.g., cop ing) 

fa c to rs  am ong  em e rg e ncy  response w o rk e rs  d u rin g  response o p e ra tio n s . S afety p ro fess iona ls  o p e ra tin g  

o u t o f Venice, Louisiana, w e re  chosen as th e  ta rg e t p o p u la tio n  because o f  th e ir  kn o w le d g e  o f th e  

o rg a n iza tio n  o f w o rk , po lic ies, and p ro cedures  fo r  response w o rk e rs  on th e  w a te r. W h ile  n o t necessarily  

re p re s e n ta tiv e  o f th e  genera l p o p u la tio n  o f response w o rke rs , th is  ta rg e t g ro u p  o f sa fe ty  p ro fess iona ls  

w as fa m ilia r  w ith  th e  d a y -to -d a y  o p e ra tio n s  o f th e  D e e p w a te r H orizon  responders , and w o rk e d  c lose ly 

w ith  th e m  on h e a lth  and sa fe ty -re la te d  issues.

The fo llo w in g  th e m e s, lis ted  in o rd e r o f m o s t fre q u e n tly  re p o rte d , em erged  fro m  th e  d iscussions as 

w o rk  o rg a n iza tio n  fa c to rs  and jo b  s tressors fo r  th e  sa fe ty  p ro fess iona ls  and in d iv id u a ls  th e y  superv ise  o r 

oversee: (1) h e a t and e n v iro n m e n ta l c o n d itio n s , in te n s ifie d  by th e  use o f PPE; (2) basic liv ing  issues 

(in c lu d in g  physical and m e n ta l fa tig u e ) and fo o d  a rra n g em e n ts ; (3) jo b  in se cu rity ; (4) m a n a g e m e n t and 

c o m m u n ic a tio n  issues in c lu d in g  a lack o f  c la r ity  a b o u t th e  chain  o f co m m a n d  fo r  dec is io n -m a k in g  and 

w h o  had task ing  a u th o r ity  and p r io r ity ; (5) fre q u e n t changes in ru les, p rocedures , and p ro to c o l; and (6) 

va ry in g  levels o f sa fe ty  kno w le d g e , experience , and tra in in g . In d ica to rs  o f  jo b  stress inc luded  loss o f 

te m p e r, ac tin g  o u t in fru s tra t io n  o r  anger, loss o f en thus iasm , and lo w  m ora le .

D i s c u s s i o n  a n d  C o n c l u s i o n s

These e va lu a tio n s  revea led  th e  p o te n tia l fo r  n u m e ro u s  o ccu p a tio n a l hazards. PBZ and area a ir sam p ling  

a t spec ific  sites and d u rin g  spec ific  a c tiv itie s  co n s is te n tly  revea led  n o n d e te c ta b le  to  lo w  levels o f
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in d iv id u a l chem ica ls. N onethe less, m ixed  lo w -le ve l exposures to  c rude  o il, d ispe rsan t, and o th e r 

chem ica ls; h e a t stress, psychosocia l s tra ins, e rg o n o m ic  and o th e r  in ju ry  hazards; and p re -ex is ting  

persona l h e a lth  risk fa c to rs  all m ay have c o n tr ib u te d  to  h ea lth  sym p to m s re p o rte d  by response w o rke rs . 

An a d d it io n a l p o te n tia l c o n tr ib u tin g  fa c to r  fo r  th e  a cu te  re s p ira to ry  sym p to m s re p o rte d  by som e 

response w o rk e rs  is th e  fo rm a tio n  o f  re a c tive  a ldehydes and ozone  fro m  th e  e n v iro n m e n ta l 

p h o to ch e m ica l a c tiv ity  on  v o la tile  h yd ro ca rbo n s  [G o lds te in  e t al. 2011 ]. N onspecific  sym p to m s  such as 

headache, eye and re s p ira to ry  ir r ita t io n , and fa tig u e  w e re  m o re  c o m m o n ly  re p o rte d  by responders  w h o  

s e lf-re p o rte d  exposures to  o il, d ispersants, o r o th e r  chem ica ls  co m p a re d  to  w o rk e rs  w h o  s e lf-re p o rte d  

no such exposures. W h ile  no one  hazard o r exposu re  can exp la in  th e  increased re p o rtin g  o f  such 

sym p to m s am ong  th is  g ro u p  o f  w o rke rs , e lim in a tin g  o r re duc ing  all such hazards in as co m p re h en s ive  a 

m a n n e r as possib le  w ill decrease th e  like lih o o d  o f h e a lth  e ffe c ts  d u rin g  fu tu re  responses such as th is .

H e a t S tress
In m o s t w o rk  sites e va lua ted , th e  co n d itio n s  fo r  h e a t stress w e re  p resen t, s ig n ifica n t, and o fte n  th e  m o s t 

pressing concern  fo r  th e  h ea lth  and sa fe ty  o f  response w o rke rs . W h e re  w e  m easured  e n v iro n m e n ta l 

co n d itio n s , te m p e ra tu re s  o fte n  exceeded 90°F -100°F , w ith  high re la tive  h u m id ity , c re a tin g  c o n d itio n s  

fo r  severe h e a t s tra in . W ith  th e  a d d it io n  o f re q u ire d  PPE such as fu ll bo d y  covera lls  and p ro te c tiv e  

g loves and boo ts , th e  p o ss ib ility  o f  h e a lth  e ffe c ts  re la te d  to  hea t w as in te n s ifie d . In response to  these  

co n d itio n s , h e a t stress m a n a g e m e n t p lans w e re  d e ve lo p e d  by BP and observed  in use a t th e  sites 

e va lua ted . These p ro to co ls  o fte n  ce n te re d  on a w o rk /re s t  reg im en  th a t p ro v id e d  a s u ffic ie n t re s t p e rio d  

fo r  th e  w o rk e r  to  cool and re h y d ra te  a fte r  a w o rk  p e rio d . A co m m o n  cycle w as a 2 0 -m in u te  w o rk  p e rio d  

fo llo w e d  by a 4 0 -m in u te  re s t and re h y d ra tio n  p e rio d , b u t th is  va ried  by s ite  and c o n d itio n s . A t m any 

loca tions, th e se  cycles w e re  s tr ic t ly  e n fo rce d , as w as m a n d a to ry  re h y d ra tio n  w ith  w a te r  o r  e le c tro ly te - 

p ro v id in g  beverages, w h ich  w e re  u n ifo rm ly  obse rved  to  be p le n tifu l and re a d ily  ava ilab le . H ow ever, 

su rve illance  co n d u c te d  by th e  Louisiana D e p a rtm e n t o f H ea lth  and H ospita ls revea led  10 w o rke rs  

hosp ita lized  b e tw e e n  M a y 28, 2010, and June 22, 2010. O f th e se  10 w o rke rs , fiv e  id e n tif ie d  h e a t as a 

m a jo r p ro b le m  and re p o rte d  a v a rie ty  o f  w o rk -re la te d  and persona l risk fa c to rs  fo r  h e a t illness. These 

fiv e  had ev idence  o f d e h y d ra tio n  o r a d iagnosis o f h e a t exh a u s tio n  o r  possib le  h e a t s tro ke . To p re v e n t 

such h ea lth  e ffec ts , it  is im p e ra tiv e  to  s tr ic t ly  ad h e re  to  hea t stress m a n a g e m e n t p ro to c o ls  a t all 

loca tions . These p ro to c o ls  shou ld  in c lu d e  th e  p ro v is io n  o f shaded o r coo led  re s t areas and th e  

im p ro v e m e n t o f w o rk e r  tra in in g  re ga rd ing  th e  hazards o f h e a t stress and th e  id e n tif ic a t io n  o f e a rly  signs 

and sym p to m s  o f h e a t s tra in .

The ro le  o f PPE w o rn  by w o rk e rs  is in te n d e d  to  be a p ro te c tiv e  one  to  p re v e n t h a rm fu l exposures. It is 

im p e ra tiv e  to  co n d u c t c o n tin u a l e va lu a tio n s  o f th e  need fo r  spec ific  PPE such as fu ll-b o d y  covera lls  

th ro u g h o u t em e rg e ncy  responses such as th is  to  d e te rm in e  th e ir  necessity. W h e n  exposures have been 

eva lu a te d  and d e te rm in e d  to  be m in im a l o r in s ig n ifica n t, ove ruse  o f PPE can have an u n in te n d e d  e ffe c t 

o f b u rd e n in g  th e  w o rk e r w ith  unnecessary gear th a t  can exa ce rb a te  h e a t stress, lim it  v is ib ility , and 

increase th e  p o ss ib ility  o f slips and tr ip s . It is im p o r ta n t th a t  tra in e d  o ccu p a tio n a l sa fe ty  and hea lth  

p ro fess iona ls  d e ve lo p  and im p le m e n t g u ide lines  fo r  d e te rm in in g  w h e n  PPE use is t ru ly  necessary. 

Balancing th e  need to  p ro te c t w o rke rs  fro m  p o te n tia l exposures w ith o u t c re a tin g  unnecessary hazards
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fo r  w o rke rs  fro m  to o  high a level o f PPE is c ritica l. M ed ica l s u p p o rt s ta ff w as ava ilab le  a t m any sites 

w h e re  w o rke rs  w e re  re q u ire d  to  w e a r PPE. This s ta ff p layed an im p o r ta n t ro le  in m o n ito r in g  possib le  

hea lth  e ffe c ts  and p ro v id in g  o n -s ite  m ed ica l assessm ents w ith  re fe rra l fo r  h ig h e r levels o f care as 

needed.

C h e m ica l E xp o su re s
A large n u m b e r o f chem ica ls  w as sam pled  fo r  o ve r th e  course  o f th e  HHE. These inc luded  VOCs, PAHs, 

and H2S fro m  th e  o il its e lf o r c lean ing  chem ica ls  used; VOCs, PAHs, a ldehydes, CO, and p a rticu la te s  fro m  

co m b u s tio n  sources, in c lu d in g  b u rn in g  o il and n a tu ra l gas o r th e  use o f g a so lin e -p o w e re d  engines; VOCs, 

g lyco l e the rs , and p ro p y le n e  g lyco l fro m  d ispersan ts ; and d iesel exhaust fro m  th e  use o f d iese l engines. 

S am pling w as co n d u c te d  a t o ffs h o re  and o n sh o re  w o rks ite s  d u rin g  a c tiv it ie s  o f concern . O ur sam pling  

s tra teg ies  inc lu d e d  fu ll- s h if t  a ir sam p ling  using v a lid a te d  NIOSH sam p ling  and a na ly tica l m e thods. 

T h ro u g h o u t th e  e va lu a tio n , resu lts  fo r  all a irb o rn e  chem ica ls  sam pled  w e re  u n ifo rm ly  n o n d e te c ta b le  o r 

a t levels w e ll b e lo w  a p p licab le  OELs. The e xce p tio n  to  th is  w as peak CO levels like ly  d ue  to  th e  b u ild -u p  

o f gaso line  exhaust fro m  id lin g  o u tb o a rd  m o to rs  in vo lve d  in in -s itu  burns. The resu lts  fo r  all co m p o u n d s 

m easured  a t levels b e lo w  d e te c ta b le  c o n c e n tra tio n s  o r a t c o n c e n tra tio n s  b e lo w  OELs m ay re f le c t several 

im p o r ta n t cons id e ra tio n s . For exam ple , th e  lack o f s ig n ifica n t exposures to  VOCs m ay re fle c t th e  lack o f 

h igh v o la t il ity  co m p o u n d s  fro m  th e  o il a t th o s e  w o rks ite s . H igher v o la t il ity  co m p o u n d s  in it ia lly  p re se n t in 

th e  o il m ay have d iss ipa ted  s h o rtly  a fte r  re lease and d u rin g  th e  w e a th e rin g  process so th a t 

c o n c e n tra tio n s  on vessels and o n sh o re  w e re  m in im a l. C o m bustion  b y p ro d u c ts  p ro d u ce d  a t th e  in -s itu  

bu rns d id  n o t app e a r to  ex is t in high c o n c e n tra tio n s  a t th e  d is tance  th e  boats m a in ta in e d  fro m  th e  

sm oke p lu m e , re fle c tin g  th e  u p w a rd  m ig ra tio n  o f such co m p o u n d s  in th e  ascend ing  co lu m n  o f sm oke 

p lu m e  e x te n d in g  above  th e  w o rk e rs ' lo ca tio n . O pen a ir and w in d  ac tio n  he lped  d ilu te  a irb o rn e  

c o n c e n tra tio n s  d u rin g  th e  aeria l and vessel-based d isp e rsa n t releases eva lu a te d  so th a t  co n ce n tra tio n s  

a t th e  vessel level w e re  low .

W e a tte m p te d  to  eva lu a te  a c tiv itie s  and jo b  d u tie s  th a t  w e re  re p re s e n ta tiv e  o f th e  w o rk  responders  

co n d u c te d  da ily . The in te n t o f th e  a ir sam p ling  w as to  p ro v id e  an accu ra te  assessm ent o f th e  typ e s  and 

levels o f exposures to  a irb o rn e  chem ica ls  to  w h ich  th e  w o rk e rs  w e re  exposed. On th e  basis o f sam pling  

resu lts , re co m m e n d a tio n s  fo r  a d d it io n a l re s p ira to ry  p ro te c tio n  w e re  n o t d eem ed  necessary. H ow ever, it 

is recogn ized th a t chang ing  co n d itio n s  a t w o rks ite s  m ay p re se n t o p p o rtu n it ie s  fo r  exposures a t levels 

d if fe r in g  fro m  resu lts  o b ta in e d  on  th e  days NIOSH te a m s w e re  p resen t. T h e re fo re , it  is im p e ra tiv e  th a t 

c o m p a n y  and c o n tra c to r h e a lth  and sa fe ty  re p re se n ta tive s  co n d u c t th o ro u g h , fu ll-s h if t  and s h o rt- te rm  

e xposure  sam p ling  th ro u g h o u t responses such as th is  to  ensure  th a t chang ing  co n d itio n s  can be 

im m e d ia te ly  responded  to  and p ro te c tio n s  im p le m e n te d , as w a rra n te d .

In a d d it io n  to  q u a n tita t iv e  exposure  sam pling , w e  assessed w o rk  practices in a q u a lita tiv e  m a n n e r to  

id e n tify  p o te n tia l hazardous exposures. In p a rticu la r, w e  sou g h t to  id e n tify  p o te n tia l de rm a l exposures 

to  o il, d ispe rsan t, o r o th e r  chem ica ls. O bse rva tio n a l exposure  c h a ra c te riza tio n  w as p e rfo rm e d  a t 

n u m e ro us  beaches in Louisiana, M ississipp i, A labam a, and F lorida w h e re  c leanup  w as occu rrin g . Even a t 

beach c lean ing  w o rks ite s  w h e re  o il res idue  w as ju d g e d  by o u r te a m s to  be heavy, w o rk e r  exposu re  to  o il 

res idue  w as ty p ic a lly  obse rved  to  be lim ite d , w ith  no ev idence  o f exposu re  to  d ispe rsan t. W h ile  th e  use
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o f PPE (gloves, covera lls , face  shie lds, goggles, e tc.) w as ty p ic a lly  fo u n d  to  be m a tch e d  to  th e  level o f 

expected  o r  p o te n tia l d e rm a l exposu re  a t m any sites, PPE w as n o t a lw ays used as d ire c te d . For exam ple , 

sa fe ty  p ro to c o l d u rin g  in -s itu  burns d ic ta te d  th e  use o f fla m e -re s is ta n t covera lls  and le a th e r g loves by 

th e  in d iv id u a l p lac ing  th e  ig n itio n  package. On several occasions, w e  obse rved  th a t  o n ly  th e  to p  h a lf o f 

th e  covera lls  w as d o n n e d  (i.e., th e  w o rk e r  d id  n o t s tep  in to  legs o f  th e  covera lls) and no g loves w e re  

w o rn . P rope r tra in in g  and co n s is te n t PPE use is an im p o rta n t c o m p o n e n t in p re v e n tin g  de rm a l 

exposures and in ju ries .

W o rk  O rg a n iz a tio n  F a c to rs  a n d  P sy c h o s o c ia l S tress
In a d d it io n  to  physical and chem ica l stressors, th e  m e n ta l and psychosocia l s tressors o f p e rfo rm in g  

response w o rk  fo r  th is  ty p e  o f e ve n t are  an im p o r ta n t aspect o f w o rk e r  sa fe ty  and hea lth . O ur h ea lth  

s ym p to m  surveys asked a b o u t th e  e x te n t o f  s tre ss -re la te d  and m e n ta l h e a lth  sym p to m s  experienced  

d u rin g  response w o rk . A m o n g  th o se  surveyed, th e  p e rcen tage  o f  response w o rk e rs  w h o  re p o rte d  one  o r 

m o re  sym p to m s re la te d  to  psychosocia l stress (fee lings o f "w o rk  p re ssu re ," be ing  w o rr ie d  o r stressed, 

depressed o r hopeless, s h o rt-te m p e re d , o r exp e rie n c in g  fre q u e n t changes in m o o d ) ranged fro m  1% to  

24%  o f th o s e  surveyed  across g roups. A lth o u g h  it  is d if f ic u lt  fro m  th is  ty p e  o f su rvey to  assess th e  e x te n t 

to  w h ich  re p o rte d  sym p to m s  w e re  spec ifica lly  re la te d  to  w o rk , th e  in fo rm a tio n  p ro v id e d  by th e  focus 

g roups, d iscussed be lo w , w as h e lp fu l in id e n tify in g  w o rk -re la te d  fa c to rs  th a t shou ld  be addressed.

Focus g ro u p  discussions on  psychosocia l issues revea led  several th e m e s  th a t increased th e  chances o f 

d e ve lo p in g  sym p to m s o f stress, in c lu d in g  h e a t and e n v iro n m e n ta l c o n d itio n s , basic liv ing  co n d itio n s , jo b  

inse cu rity , and m a n a g e m e n t and co m m u n ica tio n s  issues. For exam ple , w o rk e rs  in th e  fo cu s  g roups 

re p o rte d  be ing  sub jec ted  to  c ro w d e d  and so m e tim e s  u n sa n ita ry  liv in g  q u a rte rs  w ith  lim ite d  persona l 

space o r privacy. This re su lte d  in som e re p o rts  o f te n s io n  and c o n fro n ta tio n s  am ong w o rke rs . Focus 

g ro u p  p a rtic ip a n ts  also re p o rte d  th a t th e  long w o rk  days (gene ra lly  m o re  th a n  12 hours) re su lte d  in 

co n s ide rab le  m e n ta l and physical fa tig u e , w ith  li t t le  o p p o r tu n ity  to  re cu p e ra te  a fte r  w o rk in g  m any 

consecu tive  days. U n c e rta in ty  o ve r h o w  long th e  w o rk e rs  cou ld  exp e c t to  be e m p lo ye d  re su lte d  in m any 

o f th e  response w o rk e rs  fe e lin g  on edge. C onfus ion  and fru s tra t io n  due  to  m u ltip le , c o n flic tin g  

d ire c tive s  fro m  va rio u s  areas o f th e  chain  o f co m m a n d  and issues re la te d  to  p o o r c o m m u n ic a tio n  

co n ce rn in g  dec is io n -m a k in g  re su lte d  in increased stress. The d if f ic u lty  o f be ing  aw ay fro m  h o m e  and 

fa m ily  also w as re g u la rly  re p o rte d  as a source  o f psychosocia l stress.

W o rk  o rg a n iza tio n , basic liv ing  co n d itio n s , jo b  inse cu rity , and c o m m u n ic a tio n  shou ld  be addressed in a 

c o m p re h en s ive  o ccu p a tio n a l sa fe ty  and h e a lth  p re v e n tio n  p ro g ra m . D e ve lo p m e n t, im p le m e n ta tio n , and 

e n fo rc e m e n t o f c lear po lic ies  and gu id e lin e s  th ro u g h o u t a response can m in im ize  psychosocia l im pacts  

fo r  w o rke rs .

E rg o n o m ic s
E rgonom ic issues w e re  id e n tif ie d  a t several loca tions , and m uscu loske le ta l sym p to m s w e re  re p o rte d  by 

w o rk e rs  in o u r h e a lth  sym p to m  surveys. W e  obse rved  re p e tit iv e  fo rc e fu l m o ve m e n ts  and a w kw a rd  

pos tu res  o f th e  back and u p p e r e x tre m itie s  w h e n  p e rfo rm in g  lift in g , pushing, and p u llin g  a c tiv itie s  a t

14



d e c o n ta m in a tio n  and w a s te  m a n a g e m e n t sites, beach clean ing , w ild life  c lean ing , and o il sk im m in g  and 

vacu u m in g  o p e ra tio n s . A w k w a rd  and re p e tit iv e  tasks can lead to  increased risk o f m uscu loske le ta l 

d iso rde rs , p a rtic u la rly  in th e  hand, sho u ld e r, and back. In fa c t, m uscu loske le ta l in ju ries  w e re  th e  second 

la rgest ca te g o ry  o f co m p la in ts  fo u n d  in in f irm a ry  logs w e  re v ie w e d . H ea lth  and sa fe ty  p ro fess iona ls  

shou ld  e va lu a te  tasks and w o rk  practices fo r  e rg o n o m ic  hazards and devise  p re v e n tiv e  so lu tio n s  to  

reduce  th e  risk o f m uscu loske le ta l in ju ry . Q u a lifie d  e rg o n o m is ts  m ay c o n tr ib u te  to  th e  redesign  o f w o rk  

processes and p ractices as w e ll as th e  d e v e lo p m e n t o f  m o re  e rg o n o m ica lly  e ff ic ie n t to o ls  a p p ro p ria te  

fo r  specific  tasks (e.g., fo r  beach c lean ing  a c tiv itie s).

T o b a cco  Use
W e observed  th e  extens ive  use o f to b a cco , espec ia lly  c ig a re tte s  and sm okeless to b a cco  p ro d u c ts  such as 

chew , d ip , o r snu ff, by response w o rk e rs  a t th e  sites. The hea lth  hazards associa ted w ith  th e  use o f 

to b a cco  p ro d u c ts  are  w e ll d o c u m e n te d ; e ffe c ts  in c lu d e  ca rd iovascu la r and c o ro n a ry  h e a rt d isease and a 

w id e  v a r ie ty  o f cancers, in c lu d in g  ora l cav ity , la ryngea l, pharyngea l, esophageal, lung, and s tom ach  

cancers. W h ile  th e se  h e a lth  e ffe c ts  a re  w id e ly  a cknow ledged , less is kn o w n  a b o u t th e  ro le  exposu re  to  

to b a cco  p ro d u c ts  and c ig a re tte  sm oke  m ay p lay  in an a d d itiv e  o r syne rg is tic  m a n n e r w ith  exposu re  to  

o th e r  chem ica l o r physical hazards th a t  m ay be p re se n t in e m e rg e ncy  responses. W o rke rs  shou ld  pursue 

s tra teg ies  to  q u it th e  use o f to b a cco  p ro d u c ts  to  p re v e n t exposures to  them se lve s  and w o rk  colleagues. 

Sm oking shou ld  be d iscouraged  a t all w o rks ite s , in c lu d in g  c o n tra c te d  vessels. E m ployers are  encouraged  

to  p ro v id e  sm oking  cessation p ro g ra m s fo r  em p loyees, id e a lly  w ith  th e  goal o f  a tta in in g  a sm o ke -fre e  

w o rkp la ce .

L im ita t io n s  o f  th e  E v a lu a tio n s
W e used a co m b in a tio n  o f q u a n tita t iv e  and q u a lita tiv e  exposu re  m e th o d s  d u rin g  o u r eva lu a tio n s . The 

q u a n tita t iv e  e va lu a tio n s  fo cu se d  on a ir sam pling  fo r  a v a rie ty  o f  chem ica ls  to  d e te rm in e  levels o f 

exposure . O bse rva tio n a l assessm ents p ro v id e d  a q u a lita tiv e  m easure  o f  p o te n tia l exposures to  

c o m p le m e n t sam pling . The c o m b in a tio n  o f th e se  app roaches p ro v id e d  va lu a b le  in fo rm a tio n  on  th e  

typ e s  and e x te n t o f w o rk e r exposures. D esp ite  a tte m p ts  to  id e n tify  p o te n tia l hazards and issues o f 

im p o rta n c e  using th e se  tw o  approaches, several lim ita tio n s  w e re  in h e re n t in th e  in ve s tig a tio n s . These 

lim ita tio n s  inc lude  th e  fa c t th a t  D e e p w a te r H orizon  response w o rk  w as s tre tch e d  o ve r an e x tre m e ly  

large geograph ica l area, m aking  th e  e va lu a tio n  o f  all w o rks ite s  in feas ib le . Response w o rk  a c tiv itie s  and 

exposures w e re  q u ite  dyn a m ic  th ro u g h o u t th e  response, so co n d itio n s  a t one  p o in t in t im e  m ay n o t fu lly  

re p re s e n t all co n d itio n s  e n c o u n te re d  by w o rke rs . D esp ite  th e se  lim ita tio n s , w e  be lieve  th e  issues w e  

id e n tif ie d  are  a p p licab le  to  th e  ove ra ll response. The cons is tency o f  NIOSH resu lts  and conclus ions 

across th e  sites and a c tiv itie s  w e  e va lua ted , a long  w ith  cons is tency o f o u r resu lts  w ith  th e  q u a n tita t iv e  

m e a su re m e n ts  re p o rte d  by o th e r  in ve s tig a tin g  o rg a n iza tio n s  such as OSHA, USCG, and BP and its 

co n tra c to rs , s u p p o rt th e  idea th a t o u r resu lts  have a ccu ra te ly  cha rac te rized  o ccu p a tio n a l exposures fo r  

th e  typ e s  o f w o rk  inc luded  in o u r e va lua tions .
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O c c u p a t i o n a l  H e a l t h  C o n s i d e r a t i o n s  f o r  

F u t u r e  L a r g e - S c a l e  R e s p o n s e  E v e n t s

O ur e va lu a tio n s  id e n tif ie d  hazards and o ccu p a tio n a l h e a lth  co n s id e ra tio n s  fo r  fu tu re  large-scale 

em e rg e ncy  response even ts . The d e v e lo p m e n t and e ffe c tiv e  im p le m e n ta tio n  o f co m p re h en s ive  

o ccu p a tio n a l sa fe ty  and h ea lth  p rog ram s are  essentia l to  p re v e n tin g  adverse h e a lth  e ffe c ts  d u rin g  

em e rg e ncy  responses. A lth o u g h  each e ve n t p resen ts  u n iq u e  issues, o u r  experiences revea l needs and 

suggest s tra te g ie s  th a t  w o u ld  a p p ly  to  m o s t s itu a tio n s .

I l ln e s s / In ju r y  S u rv e illa n c e
Because o f th e  large scale increase in th e  n u m b e r o f w o rk e rs  re sp o n d in g  to  th e  o il re lease, th e  necessity 

o f ra p id ly  e s tab lish ing  a w id e sp re a d  system  o f su rve illance  fo r  illnesses and in ju rie s  w as a high p r io r ity . 

The Louisiana D e p a rtm e n t o f H ea lth  and H ospita ls  estab lished  a se n tin e l su rve illance  system  to  tra c k  

and e va lu a te  acu te  h e a lth  e ffe c ts  re p o rte d  th ro u g h  hosp ita l em e rg e ncy  d e p a rtm e n ts , clin ics, physic ians' 

o ffices, and th e  Louisiana Poison C o n tro l C enter. The system  c a p tu re d  re p o rts  o f w o rk e rs ' sym p to m s 

and h o sp ita liza tio n s  th o u g h t to  be re la te d  to  D e e p w a te r H orizon  response w o rk .

For a su rve illance  system  to  ca p tu re  th e  needed in fo rm a tio n , w e  re co m m e n d  m aking  o ccu p a tio n a l 

exposu re  h is to ry  a c o m p o n e n t o f a co m p le te  h is to ry  and physical e xa m in a tio n  a d m in is te re d  by th e  

e xam in ing  physic ian  o r h e a lth ca re  p ro fess iona l. This o ccu p a tio n a l h is to ry  w o u ld  g a th e r im p o rta n t 

in fo rm a tio n  re ga rd ing  th e  p a tie n t's  exposures to  chem ica ls  o r o th e r  p o te n tia lly  hazardous agents, 

in c lu d in g  re la tio n s h ip  o f th o s e  exposures to  th e  o n se t o f sym p to m s, and any use o f  PPE o r o th e r  

p ro te c tiv e  m easures. A d d itio n a lly , w e  re co m m e n d  c o lle c tin g  th is  in fo rm a tio n  on in c id e n t re p o rtin g  

fo rm s  co lle c te d  by o n -s ite  h e a lth  and sa fe ty  p ro fess iona ls  so it  can be re layed  to  physic ians o r o th e r 

h e a lth ca re  p ro fess iona ls  shou ld  th e  w o rk e r re q u ire  fu r th e r  m ed ica l a tte n tio n .

M e d ic a l C le a ra n ce  a n d  P re p la c e m e n t E v a lu a tio n s
P rep la ce m e n t e va lu a tio n s  are  an im p o r ta n t c o m p o n e n t in p ro te c tin g  w o rke rs  w ith  jo b  d u tie s  th a t  pose 

physical, m e n ta l, and chem ica l hazards, espec ia lly  in large-sca le  em e rg e ncy  responses w h e re  w o rke rs  

m ay be p e rfo rm in g  u n fa m ilia r tasks in u n fa m ilia r e n v iro n m e n ts . These e va lu a tio n s  are  n o t m e a n t to  be a 

fo rm a l fitn e ss  fo r  d u ty  e xa m in a tio n , b u t p re se n t a u n iq u e  o p p o r tu n ity  in several respects. They he lp  

h e a lth  p ro fess iona ls  id e n tify  in d iv id u a ls  w ith  hea lth  concerns th a t need to  be addressed and th o se  w ith  

specific  su sce p tib ilit ie s  w h o se  a c tiv itie s  m ay need to  be re s tr ic te d  o r m o d ifie d . They also a llo w  h ea lth  

p ro fess iona ls  to  id e n tify  m e d ica tio n , im m u n iz a tio n , o r  tra in in g  needs fo r  w o rk e rs  and p ro v id e  va luab le  

in fo rm a tio n  to  th e  w o rke rs  them se lve s  on th e ir  h e a lth  s ta tus  and p o te n tia l dem ands o f th e  w o rk  th e y  

w ill e n c o u n te r. These e va lu a tio n s  he lp  d o c u m e n t th e  w o rk e r 's  h e a lth  s ta tus  and m ay p ro v id e  an 

o p p o r tu n ity  fo r  th e  w o rk e r  to  be d ire c te d  to  fu r th e r  m ed ica l e va lu a tio n  as necessary. F inally, these  

e va lu a tio n s  can p ro v id e  base line  in fo rm a tio n  on h e a lth  s ta tus  th a t m ay be usefu l fo r  fu tu re  eva lu a tio n s
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o r com parisons. R ecom m enda tions  on w h e n  and w h a t typ e s  o f m ed ica l e va lu a tio n s  shou ld  be d o n e  and 

th e  m in im u m  in fo rm a tio n  to  g a th e r d u rin g  such an e va lu a tio n  can be fo u n d  on th e  NIOSH w e b s ite  a t 

h ttp :/ /w w w .c d c .g o v /n io s h /to p ic s /o ils p illre s p o n s e /p re p la c e m e n t.h tm l.

R is k  C o m m u n ic a tio n
The c lear and co n s is te n t use o f e ffe c tiv e  risk co m m u n ic a tio n  s tra teg ies  is c r itic a lly  im p o rta n t in 

em e rg e ncy  response even ts . O u r exp e rie n ce  in th e  D e e p w a te r H orizon  response show s th a t these  

s tra teg ies  can be im p ro ve d  upon  by all in vo lve d  pa rties . M a n y  g roups  such as response w o rk e rs ; th e  

genera l pub lic ; th e  s c ie n tific  and m ed ica l c o m m u n ity ; advocacy o rg a n iza tio n s ; local, s ta te , and fe d e ra l 

g o v e rn m e n t agencies; and th e  m ed ia  so u g h t t im e ly  and accu ra te  in fo rm a tio n  a b o u t th e  e ve n t. M e e tin g  

th e  needs o f th e se  d ive rse  g roups  is cha lleng ing . W e  rece ived  re p o rts  th a t messages and in fo rm a tio n  

w e re  a t tim e s  in s u ffic ie n t fo r  th e ir  in te n d e d  aud ience . For exam ple , th e  need fo r  d e ta ile d , t im e ly , and 

specific  in fo rm a tio n  on all aspects o f  th e  o ccu p a tio n a l exposure  e va lu a tio n s  w as im p o r ta n t to  th e  

s c ie n tific  c o m m u n ity  and advocacy o rgan iza tions . M e m b e rs  o f th e se  g roups  described  a lack o f  d e ta ils  in 

o ffic ia l re p o rts  and co m m u n ica tio n s  fro m  BP. M iss ing  d e ta ils  inc luded  c ircum stances, c o n d itio n s , and 

specific  lo ca tio n s  d u rin g  w h ich  exposu re  m e a su re m e n ts  w e re  co lle c te d ; spec ific  sam pling  m e th o d o lo g y  

used; a c tiv itie s  th e  w o rke rs  w e re  p e rfo rm in g  a t th e  t im e  o f da ta  c o lle c tio n ; w h e th e r  th e  sam ples w e re  

genera l area a ir sam ples o r  PBZ sam ples; and d e scrip tio n s  o f  th e  q u a n titie s  o r  presence o f oil, 

d ispersan ts , o r o th e r  chem ica ls  to  w h ich  th e  w o rk e rs  m ay have been exposed. W e  also rece ived  re p o rts  

o f th e  necessity  fo r  im p ro ve d  and m o re  w id e ly  d isse m in a te d  risk messages. These messages shou ld  be 

conveyed  in s im p le  and e a sy-to -u n d e rs ta n d  te rm s  fo r  w o rk e rs  and th e  genera l pub lic . L ikew ise, th e y  

shou ld  be ta ilo re d  to  ava ilab le  fo rm s  o f c o m m u n ic a tio n  and use th e  p rim a ry  language o f th e  in te n d e d  

aud ience.

The im p o rta n c e  o f good  risk co m m u n ic a tio n  ca n n o t be u n d e rs ta te d . U n d e rs ta n d in g  and im p le m e n tin g  

im p ro ve d  risk c o m m u n ic a tio n  s tra teg ies  and messages lea rned  fro m  th e  D e e p w a te r H orizon  o il re lease 

w ill a llo w  fo r  a c le a re r u n d e rs ta n d in g  o f  th e  o ccu p a tio n a l hazards faced  by response w o rke rs . Such 

kn o w le d g e  w ill im p ro v e  o u r a b ility  to  respond  to  th o se  hazards, and to  p ro te c t w o rk e rs  fro m  sa fe ty  and 

h e a lth  hazards.

R e f e r e n c e

G olds te in  B, O sofsky H, L ich tve ld  M  [2 0 1 1 ]. The g u lf o il sp ill. N Engl J M ed  364(14): 1 3 3 4 -1 3 4 8 .

17

http://www.cdc.gov/niosh/topics/oilspillresponse/preplacement.html


A c k n o w l e d g e m e n t s

W e g ra te fu lly  ackn o w le d g e  th e  assistance o f th e  fo llo w in g  NIOSH s ta ff in lead ing  and c o n d u c tin g  th e  

fie ld  w o rk  associa ted w ith  th e  D e e p w a te r H orizon  HHEs:

Steven Ahrenholz W a lte r A larcon Sherry Baron Bruce Bernard

D onald Booher Yvonne Boudreau Randy Boylstein Scott Brueck

Gregory Burr Geoff Calvert Brian Curwin Gayle DeBord

Risk Driscoll Chad Dowell Kevin L. Dunn Srinivas Durgam

Judith Eisenberg Stefanie Evans Kenny Fent A lberto  Garcia

Barbara Grajewski Ronald H all Greg Kinnes Jennifer Lincoln

Ken M artinez Robert M cCleery M ark  M ethner R. Todd N iem eier

Chris P iacite lli Phil Somervell Eileen Storey Aaron Sussell

David Sylvain Sangwoo Tak Loren Tapp Hope Tiesman

Doug T rou t Christine W est Douglas W iegand Steve W urzelbacher

W e g ra te fu lly  ackn o w le d g e  th e  assistance o f th e  fo llo w in g  NIOSH s ta ff in su p p o rtin g  th e  fie ld  w o rk  

associa ted w ith  th e  D e e p w a te r H orizon  HHEs:

Nancy Burton James Couch Karl Feldman M elody Kawam oto

Kathleen Kowalski-Trakofler Charles M ue lle r Elena Page

Jessica Ramsey D ori Reissman Teresa Seitz Allison Tepper

Ken W a lling fo rd

W e g ra te fu lly  ackn o w le d g e  th e  assistance o f th e  fo llo w in g  NIOSH s ta ff in p ro v id in g  a na ly tica l la b o ra to ry  

s u p p o rt fo r  th e  D e e p w a te r H orizon  HHEs:

A rd ith  Grote Alan Lunsford Charles Neum eister Paula Fey O 'Connor

Stephanie Pendergrass Robert Streicher
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W e g ra te fu lly  ackn o w le d g e  th e  assistance o f th e  fo llo w in g  NIOSH s ta ff in p ro v id in g  c o o rd in a tio n  su p p o rt 

fo r  th e  D e e p w a te r H orizon  HHEs:

Lisa Delaney Eric Esswein Renee Funk John Halpin

Ryan H ill Jennifer Hornsby-Myers M ax Kiefer

Lauralynn McKernan Jim Spahr

W e g ra te fu lly  ackn o w le d g e  th e  assistance o f th e  fo llo w in g  NIOSH s ta ff in p ro v id in g  c le rica l, in fo rm a tio n  

te c h n o lo g y  and data  m a n a g e m e n t, legal, m ed ica l, tra n s la tio n , tra v e l, o r w e b s ite  s u p p o rt fo r  th e  

D e e p w a te r H orizon  HHEs:

Faith A rm strong M ary  A rm strong Patricia Baker Joseph Cauley

Glenn Doyle Bill Ehling Kim Fields Debbie Fite

Sue Freking Pat Gabriel Jean Geiman Chris Gersic

Denise Giglio BJ Haussler Greg H artle A lice Kelley

Kim Jenkins P atty  Laber Anne Like Lian Luo

Kathleen M acM ahon Linda M orris Hovi Nguyen Kim  Reeves

Judy Riley Robin Smith Chris Storms Shawna W atts

Cindee Yancey

W e also g ra te fu lly  ackn o w le d g e  th e  p a rtic ip a tio n  o f  th e  Louisiana D e p a rtm e n t o f H ea lth  and H ospita ls 

fo r  th e ir  assistance in su rve illance  e ffo rts . W e  w o u ld  also like  to  th a n k  th e  USCG, OSHA, and BP and its 

c o n tra c to rs  and response w o rk e rs  fo r  th e  s u p p o rt th e y  p ro v id e d .

A d d itio n a lly , w e  w o u ld  like  to  ackn o w le d g e  Bureau V e ritas  N o rth  A m erica , Inc., and C o lum b ia  A na ly tica l 

Services, Inc., fo r  ana ly tica l la b o ra to ry  s u p p o rt, and to  SRA In te rn a tio n a l, Inc., fo r  s ta tis tica l ana ly tica l 

su p p o rt.
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A v a i l a b i l i t y  o f  R e p o r t

The Hazard E valuations and Techn ica l Assistance Branch (HETAB) o f th e  N a tiona l In s titu te  fo r  

O ccupa tiona l S afety  and H ea lth  (NIOSH) conducts  fie ld  in ve s tig a tio n s  o f possib le  h e a lth  hazards in th e  

w o rkp la ce . These in ve s tig a tio n s  are  co n d u c te d  u n d e r th e  a u th o r ity  o f S ection 20(a)(6) o f th e  

O ccupa tiona l S afety  and H ea lth  A c t o f  1970, 29 U.S.C. 669(a)(6) w h ich  a u th o rize s  th e  S ecre ta ry  o f H ealth  

and H um an Services, fo llo w in g  a w r it te n  re q u e s t fro m  any e m p lo y e r o r  a u th o rize d  re p re s e n ta tiv e  o f 

em p loyees, to  d e te rm in e  w h e th e r  any substance n o rm a lly  fo u n d  in th e  p lace o f  e m p lo y m e n t has 

p o te n tia lly  to x ic  e ffe c ts  in such c o n c e n tra tio n s  as used o r fo u n d . HETAB also p rov ides, upon  request, 

te ch n ica l and co n s u lta tiv e  assistance to  fe d e ra l, s ta te , and local agencies; labo r; in d u s try ; and o th e r 

g roups o r in d iv id u a ls  to  c o n tro l o ccu p a tio n a l h e a lth  hazards and to  p re v e n t re la te d  tra u m a  and disease.

M e n tio n  o f any co m p a n y  o r p ro d u c t does n o t c o n s titu te  e n d o rs e m e n t by NIOSH. In a d d itio n , c ita tio n s  to  

w e b s ite s  e x te rn a l to  NIOSH do n o t c o n s titu te  NIOSH e n d o rs e m e n t o f  th e  sponso ring  o rga n iza tio n s  o r 

th e ir  p rog ram s o r p ro d u c ts . F u rth e rm o re , NIOSH is n o t respons ib le  fo r  th e  c o n te n t o f  th e se  w ebs ites . A ll 

W eb  addresses re fe re n ce d  in th is  d o c u m e n t w e re  accessib le as o f th e  p u b lic a tio n  da te .

Copies o f th is  re p o r t have been sen t to  e m p lo ye e  and m a n a g e m e n t re p re se n ta tive s  a t BP, th e  A labam a, 

F lorida, Louisiana, and M iss iss ipp i s ta te  h ea lth  d e p a rtm e n ts , and th e  O ccupa tiona l S afety and H ealth  

A d m in is tra tio n  Region 4 and Region 6 O ffices. This re p o r t is n o t co p y rig h te d  and m ay be fre e ly  

re p ro d uce d . The re p o r t m ay be v ie w e d  and p r in te d  a t h ttp :/ /w w w .c d c .g o v /n io s h /h h e /. Copies m ay be 

purchased fro m  th e  N a tiona l Technica l In fo rm a tio n  Service a t 5825 P ort Royal Road, S p ring fie ld , V irg in ia  

22161.
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Delivering on the Nation’s promise:
Safety and health at work for all people through research and prevention
To receive NIOSH documents or more information about 
occupational safety and health topics, please contact NIOSH: 

Telephone: 1-800-CDC-INFO (1-800-232-4636) 
TTY: 1-888-232-6348 
email: cdcinfo@cdc.gov
or visit the NIOSH Web site at www.cdc.gov/niosh
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